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(54) HIGH-SENSITIVITY INFRARED DETECTOR AND ITS MANUFACTURING METHOD 

(5 7)Abstra ct: 

PROBLEM TO BE SOLVED: To provide a high- 
sensitivity infrared detector that can be manufactured 
relatively easily and has a high infrared absorption rate, 
and its manufacturing method. 
SOLUTION: This high-sensitivity infrared detector is 
provided with an infrared detection part for providing 
electric output according to temperature increase by the , 
incidence of infrared rays, a pair of first and second 
electrodes for taking out the output, an infrared 
absorption part that is provided at the infrared light 
reception surface side of the infrared detection part 
The infrared absorption part contains a metal sulfide. 
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mmmcrMM] 

swsKWBSjeiiataatt & ft s **f«JKii k * jmi 

fcfc*X#£tf*M3&£-atr£ k £=ftHk "f 4 If *Ji 1 fc 

[ mem 3 ] ±ie* mftiRJKSiii , &m08t<m t m 
i m^M^m-eft s^t^sfcts m *« 1 1 1 < « 

[ it *n 4 ] ±tmmm mm* , us 1 n x x/m 2 * 

«£>IH£E«S*U ±tB#^SS»)Ki^#miMfI!lO 
ffi 1 «ffi_WyfM£ix4 £ k Sr WIS: h-rs 1 -3 

[ n&s 5 ] ±ie*?hfi®it23P t m 1 «s k «Pb1^ , 

imam*?. 

-r* <r k k ^-4if*Ji4 ^mcomm^m^mm 

mmm^meommn «t twit** firt-iiiiirfc* 

m^m^tih z. t zmkb -t&msm 1 ~3 w *-rti 
i m&m io] mi w&ommz , imbhus 5 s >x ? 

xtttSftfflWB***-* i k £#11 k -f4ft*gi 9 (c 

[ if *« 1 1 ] ±iesrjmmmj£»<oji s a . ±ia#^h 
M^m^cou^co i o%j2rrca*;r k swat 

*if 4 *> L < 14 9 tzMmeoftXXffimMSiXFf-. 
[ If *IR 1 2 ] ±IB^I*iRJKS^#*f*g3teB{i, 

wt- 4 i fc £#isk^-4if*ii i (=ag»^>nsfti^w 



1 /A T'fe4 <i t *«f «fc t-4ff*Jf 1 2 (cfea^as 

[ it*3i 1 4 ] ±Mmmm^<^$m^mh<nm. 

£«[MO£*'^4>rk£!ftffifc-t 
4lf*JRl 2^IEtt^«^^h^m»-?o 

[ if &m i 5 ] if *ii i-i4w ^ft* 1 tistt^K 
Emi$frhMLTmwzn&zb*mkbi-$>-m®!gm 

I If *il 1 6 ] mUSLCD Aflttc ± 4 SJg±#tc «£ o « 
^W=5rm^ *SflW-4 W«T-=3r4 ^«^Sffit"4 IS 

i>rteffi^^KDai-r^:»^*f^is.u ; m2fl:ffi 
&tuiaa«coMr&i-r4iSHt^-r4xsk , mrfa*« 

^m-f&TMb z&tszt ^mb^-^mmmr^mm 
[ tmm 1 8 ] immamiz ± o ±iBA«MM^ft 

«StO^^««LMM^JFMt-4 i t ^WHkf 4lf* 

[ mem 1 9 ] jjEi^tRitiRJR *ffM-f- 4 mi, 

1 «ffi«-iIt±IB#mi©«Jl^fM^4XSk *-ir 
t»i t ^#©k^4lf *JI 1 6 tlE«Oa«S^Wm 

[ff*J!2 0 3 ±IEv^^y^->-{i. 1«7 5 
7Wtt^ t JMt t-4lf*JI 1 9 {clBK^fti® 

[ 11*31 2 1 ] 8Hfcfc*f LTvSSJSWffiv ^ AWHWT 
1 JJ2^osSJ«ISM5fflko«H<?>» 1 to 
mizB®,-? 4 IS k . mzktt L T vStt«« ft v vWHT 
* 4 ^KMffi^±IBS«co^hMS«J«afflom 2 16 

«^M^-4isk. ieflaoafc: * o huib^«s)s^^ 

W© k -T 4 lf*ll 1 6 tc|B««^iS«*^hl«^tii*^ O 

[ff*J!2 2 ] JJHHK«lfeiM6£3eHteffi«S*tS 
m 1 W&E fcttfttcW LT vSttSoffiv vMsR-c* 4 ^' U 
tl^MtSlSt . MIB^'U-Vii±^«Mll*f^ 
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a. 

[ nxm 2 3 ] ±i i&mmmte . jtg&t&fc t < ia 

fll7. 2 1 2«U-TiX3&HctEK«©ffiJe*^ 
?5jSt*lS**tJi t tfMBtfci-SM*^ 1 6 £fBitt 

wm-tz>x.mz<£tj!zt$:%f%kk-fz,m?mi 21 

[0001] 
[0002] 

; fifcSRtssm t , 1 o r ± t fcauBEft;t=a6< « 
tms mT^m^mx-mM^Km^m^ •> 

[0003] S^jf*MB»ai3lFF<0«Kli, ^HfeffiiR 

ffM L T ?S^He<0ffiJK* £ iS* 5 ; b tf-mWX'fo -> 
o Wilf , B*4WBiWfc« 1 0-2 06230^ 

&m&mmT%& mm i?t, -ncom 1 wm 2 p& «t v 

H2ffli4Pt. Sl^fcii^ffMSixS^^ySS'p 1 * 

BW*tmT«r4iiKjiti«flc3Pfc . m 1 m*ts?2« 
ffi^r H ico«MffiStt^iSffi^-§sr B iteSM5Pt . 
«£iRJK-f s£ b ict r)&?zm%mmM.wfo3Pizm& 

* - # ttzn^yyr-! ym^immttz^mM 



zmm^mt^mmmmikspizimzitx^i . 

[0005] 

%z>£thwmb%h« ±tz. mftumtf-rti&bmig.z 
[0006] #nBj!t4, ±aeraiajSfc»*TAsnfc«> 

4. 

[0007] 

[fua^jn^-rs^^^a] msmiemmi* m,m 
mzxi&!g.±mz£ Kimmfciiijjimk-f&mim 

[0008] <?5«BBIi» ft*3l 1 tKtlc^ftiS 

&&<omitm. mtfzim^comitm. --yir/nrz 

X ttzlix X^&cnWiim Z^ts^bZWW.b-thh^ 
[00 09] if^3 <^6BHI±, ffl^B 1 «> L< J42 

&m.<m.imbwim<nm&mx*t£& zb^mmb-th 

[0010] lt*5B4 <^ftBHI±. W*!! 1 - 3 cov^-fti 

mimi&£v ; m2nmcDmtz%i j mziz. mmv&wffi 

itm#k&%Mcom l M±^lSS*i.4 ' b ZWtikb 

[0011] mm5<?)mut. mgmiizmmcomm 
mmmmiam^za^x . mmmmbmiwmb 

comztfHtlztt LX vgffiK^ffiv ^W^T'^r 4^' U -VJ1£ 
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[0012] mmenwmt. wmzMztmcomm 

xmmmzmm%mmmimx'%& z t wmt^-h *> 
co-cft4, zcoM^a. mmmw^t3fv%<m\-m 
mmmzi^xhmmtmm^tih^T, ^wb lt 

[0013] mimKnwm. mimA^mconm 
mmmmmm^izm^x , mmmi±. mmmum 

km-~e>m4X%&Zb£<ftffiLb-t&i>coX'fo&, zcr> 

^9mmmm=Fim^xmmki-6zbx\ * 
[0014] mm&cowm. mimi (=ett<oties 

ft^Hft^m*^ lets we , ft 2 WLhCffi 2 cD^HtS 

•^•{4. mm&mi<nmmmiM<?>w*-*m< tx. 

4 if: ^#4. 

[0015] ff^Jl9«^0J(4. m*«i-.3f5^-m 
^tlE*««iS*^h^aiS^tfc , ft 1 iJ J: V 

ft 2 mmn . mmmmmcomm^mmmm^ x v 

urn i nmttzmm Lx<mt& x 5 izmmmmmcom 
^m^msermmizmm^tit z 1 zwmt^-z, %> cox* 

[ooi6] ff^ii i oevxmt* mtm9 t=fe»<z>B 
m&mmmmm^zm^x . ft 1 tiosiiiitt 

•fe5 5 >y ^T'^4«ll«Jll£^nr4 £ t SriRNti: "T4 

[0017] ||*H 1 1 OTHIHii. 11*114 *> L< (i9 
OJPS ^WWlffcftgP^JI^cD 1 0 %aTX*$> 4 Z b 2r 

4_tTif?*U\ 

[0018] if 1 2 commit, tmm i tiett^s 

^E]ft£*^£££#^ir4^T*ft4o mm& 

w^mmizmifi-zmaizx g 3$Mt£ ^skij s 

4, 

[0019] mmn 1 3 ^he^ fn&a 1 2 ^teao 



0££tt* i fll T ^^0©JR* £ iftLfc. $ -± 4 ±T1eF 4 
[0020] ff*if 1 Acnwmi. I1*H 1 2 MfSKO 

T"S 4 . 

[0021] ft*iii 5o^sjii. mmmmmmmm 
^■stsmmftzmm^&hcDTh-ix. tt*n 1 - 1 

mmm^ mm-ti, gmait/z. w^t^at 4 — « 

ffllEffiiaifc: *J v^TfiW^afc: ± o T31^ffi» § ft4 i fc 
* B&^T*&^5ILTKB£*l.4i t ^«itt-T4 1 
«T"ft4 . *j«ltfcffl*^tc i-aTSUR^fcJfe^WH 

fcsst^t»t*^j: 3 izm*m*im*mttim&iz£ 

iXUgf^- 4 i t i 0 . *f6BH<7)5S^Ma«iaiSH t <ott 

[0022] mem 1 6£o^sj(i. mm&mmmmm 
^mmum^im-r 4 1 «t* *> x . mmnxmz 

coft 1 SVH2«ffi*S«<7)M^^4SH^ffMt"4i 

. mMcomm^ytmwtz&mcomkmz&timi- 

T'ft4„ 

[00 23 ] tt$H 1 7i05&B)!(i. |f*II 1 6 lZtm<7) 

mm&mmmttm^nwmifmiz&^x , mmmu 
m^m-thJLmi, mK^mm^xmimz^mtm 
*mm-&JMb. i&mmmzmmmzm^-xMbi 

istsz b fcwafc-r* tco-c-ft4 . i<J5J5rffifcJ:*ur, 
S=4 0 

[0024] ff*If 1 8cr>milZ. I1*H 1 7 tCfSK^ 
i 0^«MMofi*«C^^^«ffiitl^^B)^t-4 i fc 

&#©fc-r4t<7)T'ft 0. wmzmm-&ttmcom{t£ 
m<b b t, ^t©ffltcs-r4 WRg^^ffi t-cMit* 

a^$Jj*l[:SrElix4„ 

[00 2 5] tmm 1 9<^fiBWi. lf*iM 1 6 tefBtfcO 

LfzMl9.mz~?x7^?-y%Bffct&-Xmb, ~?x 
7j^?-> fc J: •jTISS^I 1 
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SWHfcfcB* 4£, -?2>9rt9—V<nm. 

[0026] flS<JI 2 0 iOf£BJI{4, MM 1 9 ICtBffiiD 
MtxgaWRTUfcflL vx^-ytL 

[00 27] mm%2 1 CD&HJIli. ff^jf 1 6 t;l&ijcD 

f 2 fflistc^t- *xa t » ttflasat ± o 

fl^V^KWHTSS 1 IftJMtl. £ i: T7X 
[0028] 2 2 WlMBtt, f**II 1 6 fcHfttf) 

J Kotev^m-^-g.^'y^Ji^ffM-f--s»xgt , ^u-v 

Wfll* > * V (z X o T R6 C i k lz X 0 , «fc 
[0029] ff*Il2 3<7)f&BJJfcL W*H1 7. 2 1 *J 

[0030] 11*11 2 4 CDfgHJIii, ff*H 1 6 tlSttfO 



[0031] mim.2 5<7)mmt. mm 17. 2 1 & 
■mz x *) mwFittm $ ttmmv* h ^mmm^nm 

14, ^«»MO^ffi«#JfjDLTffittS^©< £4 OT" 
[0032] 

(^m^j 1 ) 1 nmrnffiftm^te, m 1 t^r 

*&iieW4*iMM»aj*10i:. %cym*m&J}$:Wi 
k. 1&M&XM0)±. : Bm&2 0±t=SllfS>ti&f&M 
[00 33] fiHrm&L&M 1 0 k LTS4. L i 

y^WVDF ( U #ltb - Ufy) ^ * ffiffl-TI. 

3 0—1 0 O^meBEt^iit^Si. 

[0034] ±g|5fl;ffi2 0feiVTSP««2 5 i: LT 
{4. Au> Pt. NiCrf«ittt«M»4M 
■T4if:36*TS4. 47t«ffi2 0, 2 5^(i, 
If, 0.0 3-0.2//mgftttl»;t)6 1 t^l.„ 

[00 3 5 ] #?f««RiRJB3 OtUil ai4fci4ffl^ 
£coMI^ «S4^«4«g^^tt. --/^4fci4 

If, Ag 2 S1>Cu 2 SSffiffltS;!:*«ffi LV\ 4 

U^ht6iRJR«3 0 ^XtaL^AJR^M^tK^ 
^-^S, M^.lf, Cu 2 0 + Cu 2 S^Ag 2 0 + Ag 2 

mmn&mizmK ^x ^^it^mm l , mm<?m 
mm mum. &&) ivmtzzbi> t rrt*&. 
[0036] mm®.WM3ocr>mzi±^ mvmmm 

1 o com^-co 1/10 VXfX h h i k ^S?4 l < , w*. 
If, 0.1~3/jmgSttl, 1 :J:^l> o *^BJ^ 

fcti v>TI4 , ^MftiRiRJBS' JfM L^r^*i^ fcitKLT 

i.3jg(?)tKie^#^tv^ 0 ft, Ent^v^t 
i4, mmmm.m3 o &±aws2 o±(co»jSiStT 

rtLtiO, 3^iKS^H«w*J'M8«iaiJB3 0O 
4£fc# J -C£4o 
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[0037] H2fcjSTJ: #min^iKS3 3K*S3te-t-&^BO}^K*«, t«A«l/8i« 

UfS^iHsfi ( H 2 Ttt«t>*» ) A#^f«iKJI 3 0 jR4h##Jt Sit* < * § . K-)"C, StffiT^SKIf SriS 

4 ^f*tfcajJB<98tJsi«t£ lit ^tiWVcvmMk coi& &&&& 4 . ±IE« i d &ftffittJBtt . *$Mft(RJKJBo 

% 4 . 4 fc, sS^haKJCZJl 3 0 OJBHC _t£TOS 2 0 CO 4 £ t ^CS 4 . 

«a«a«*gBj«s*i.4^T. i«n«*iais^2 1 1 1 [0039] iM^m^^m-ttM^. mam 

f# 4 . \,\ 3te¥WWttTft 4 mi • • iRJKeQ 0 „ Wflfc: 

[0038] ^M&fiRiKJf 3 0 fci«jS^I«^«MW» J:4*£M£®iK*Srft±£tf4;£W&< , «ffi#*ttc 

iJ:^^, #?HHS£^SRIf£-£4ii: IRS3 0«#miDS«*^r6]Ji$*4ih^'-C^4. f 

tci 0*^©JRJf^*««AIt»^±iJll§^-C* &;b*>. ESMSRti« asC < l ) T^£ix4 «t 5 tc. 2 

tcSrT J: 3 £, ^HftPRIRJl 3 0tf)^ffi£8iaj-r A ^# [0040] 

*w^a*A«i/8i3Lh«afSHs^rt-si!aci^js [an 

R = ( n 0 2 -n2 )/( n 2 + r,2 ) (1) 



[004 1] LT. Dflfl^fc4*ffitCi3V^T{i. 
(2) T-^$ix4idK s ^coDnflO^SfclORIf 

[0042] 
[&2] 

n =yi( an Q 2+bn2 )/(a + b)] (2) 

[0 04 3] ZZlZ, " a" feilT b" (4. -eft-ftl 

EflOO^^ § (c ± urbwhjhw-* d t IPC* 

4. 

[0044] JJELfc3^^<^jrHM»aJtmi. W*. 

§*^7 0/<m^L i T a 0 3 lp.$S B a B S«Sr«ffl Lfz„ 
[0045]^, M4 ( a ) fc^i o fc. 1 0 
OJtHis itnFHt^fL^hJdWS 2 0 is J; tfTSW 
®2 5SrffM-t4 0 4aBSWfc:fe^Ttt» J?S#tl5 0 n 
mCON i C r»^l?lft± Of&Sl/CiaWSti 

[0046] H4 ( b ) -5 fc„ |5#H8& 

3Kfflfco±SBSffi2 OtO^ffitc I bifcliVIIIUKOASI 

mcoftb *) Izxj* v 9 V y?\ -l*>t-J±M.Mmm?) 
PVD& ft4t^daKfto#«S!fc±0ASW«*»J« 

a*ft<, «^js«i»*«frfflrc , jbs. 4^. 7* by 
y ^9 7 a mzmmx-% 4ere\ mm^^^-y-y?" 



[0047] <fcvvt\ 04 ( c ) teSs^-J: 3 fc, ^JRS 
H3 1 tcRflasi3 » ltLT**MBBIIMI 3 0 

wmx 'j ^^/mtry^-^j^m^mwm^mmLtz 

[oo48] mmmit. ^mmm3 1 co&mmcofrtf 
S3 o(4. ft&mmmL^mmiomfr (mo. \n 

0.02x< mELL ) TAliW, Mitt, 0.2m mWg. 
cr>m&-cr>&mWi$:3 1 SrffMLT Zco&mm <7)&Wfc? 

tt\m^mm.um 3 0 1 Lxw&z-th z t &x-% h . 

<^*F^WK»**iSc*M-4 i t 4 . £fz. ik 

mmmwm 3 0 zftrntz 1 *^t-# 4 . 

[0049] ifSUMCfcl^d ^«ffiM3 1 £ 

*\ ibt fcti vi 1 1 mm,<m\mmmt:mm.^t 
m<n±mmm2ocr>mm\ l zw3m$LLxh&^« # 

[00 50] »&ftfc**M&»JKJf 3 O^HtlfflflS- 
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Jft«iajJB3 0£0^ffl*fflBii'ft^S. H5CSrf4 

ate **MM(taiJiio««Hfc:«>nafl*jBjRtTti< 
; t mm uv, 3$MBifttHJi 1 o onwcfcits^a 

KfltKi "5- ^MSMRJRJH3 0 £3t®Lfc*^fti>3W 
ft<»JR-r*ifc3&^C&S. Wtc. #J'MftftlKJi3 0# 

{4. ±§reS2 O^ffMfcfe^TffiS&M^ir^x 
[00 5 1 ] ^HftifiJRS 3 0 ? y 

y^mx-mm-h^ii.. m6t,z^t£dt,z, *-<z>isb 

h 4 jft, ii 4t^h$M&m«cO^H#^H« J: a 

[ o o 5 2 ] 4^. #««M3 o zimmmmizi o» 

jkjbb 2 ^jfml . zmzw^mm^mt z t x-mmiz 
mm^ma^ttmmmmm^fmtt zt&T* 
h . &ksm&? &tm lx%& itmm 3 2 14 . mwm& 

[00 53] iBBfcJEtT, H8t^-T 4 a fc, JigP« 

cr>m^mmx-^^^'j^m4 o ; t i>ft£ l 

ftStf* ttffcRJ&OJSfrJ&W 'J tie J: T ik£> 

^ixs cox'^m^m^mm^ < mmt& z. t 
fir? -frs i t $r < mmcr>m^-(7)^mm.mm 3 0 

[0 0 54] s^J^mbLX. #"RJf. Pt, Au. ife 
7FMJ4. Mitf, ±a«S*JBj£UteflL PVDSCJ; 

dpt. Au. ft*v^i^8iiMsiii&±aiws±fctai 
w.Lx^)^m*Mteh±Mmm?t%mtz^, ±.mmm 



xv^aiaK-fb#HM^^wffl LxitJmmit moth 

Z\ttiZ£'oX'fTZ-&. 

[00 5 5 ] £tz. H9fcjjt$- 4 a t. 9^MIRIRJ|3 

0 fc#*h»8KfiS 1 0 ^iiti£3iPlf£li 

2 3 t-rs i 1 1>& t u\ a^Rtti 2 3 1 lt 
{4. M*J4\ msnm. j>wj±mm. mmut 

SS. Ulilfilii: L«rt » A*f*^Wft«i± 
fc tT#^l©iRil3 0tJ:-5T©JKSil.§*v mmm 

mmmtthm^i. xmmvm.nmmmM.m30 

IzX-yXV&WZtL&kkblz, aBWWtt»S2 3*^ 
$<Lt«LBH*tt*l*I±S*4ii:36**e*&. 4fe» * 

[00 56] JilBLJt 4 a fcaSBEiJ «ttXiSIStt*l*!I±3 

^-^jih^^§^^4 a tc»ies§^^«it^4 

KW^SaMWiifcj&fT**. M£i4\ HlOfciS 
-T4 a ^Kt&KHfll^ilt^X^ 5 0 C4 o T#«^ 

o{4. jfflmmmi o tmtttmx'fts&ztL. -n<n 
$mm5 1 1 ±oT*JMft»ai*F(=asB$*i* ; t * 

BfeV^*iMM«aj3lfTi:tt^U ■/ b 5 2^^LTM§n 
TV^ . £ ox U h 5 2 ewKKfc: i 0 

1 *«jr L/awfflHwsjtti o^ m\ ^x\^ . i^. 

(S2*iM) 4^OI0lt:*sv^Tli. Hi l tas-fSffi 
C 4 0 $ it 4 ffiSKl^KttK to \ ^X mmt 

tii^Sr««^-4WWC : Sr-l.a^l 0^JWIW-5. 

HI 1 { a ) t^-f-4 at. £K1 0co±Ki5 4O : 'TH 

t±gpmffi 2 o t rsi5«ffi 25^ zn. j t'mmt& . # 
?h^«^«^±au*ffi2 0(4. iire»«*ir<3&srati5ft 

T". Hi 1 ( b ) tcSr^-J: a t. ±SE«ffi2 0 

* AKWHtaflaaa 3 zmmLx . ±spmffi 2001 

Mum 3 0 . imti^Tmmmmmmz 
^mm^mmm-h z. t w^mm^-yxm^ 
mmum 3 0 &ffi6K% h cn>x\ mmmmm? 1 & 4 

0 3»4 < Mmt" I. - t tfTt* h . 

[00 57] ±ieHlifi^Ii4. ±gP«ffi<7)ft^Mt^^^ 

#S^Wft»^Stt*^4«-&{4. HI 2Ctr 
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■tx o ±mmmx%&mmmftmm.wm3 3 s- 
w^MBtra^gEwai; i d » tit i&mwdm t -r 

j: ^mm^ti^mmmmmmmm^z^xmmT 

013 (a) (Cij^t-J: -5 SKI 0O±H*3i:t>"TH 
fc±SB«ffi 20JJJ: V'TgP«S 25^ fiifiiKt 
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